I. Introduction
The application of ternary phase diagrams to research on thin film structures has been recognized by many investigators. where M-Mg, Ca, Sr and Ba. 7 We will describe how the phase diagrams were determined, present the ternary diagrams for the MSi-O systems, and discuss the use of these phase diagrams for understanding interfacial chemistry. This composition corresponds to the point where "the potential During the experiments, we found La 2 0 3 is very air sensitive. It reacts readily with H 2 0 and CO 2 to form hydroxides and carbonates.
II. Ternary Phase Diagram Determination
We collected x-ray powder diffraction patterns of both La 2 0 3 powder taken directly from the reagent bottle and La 2 0 3 powder that had been exposed to the air for two days, and then we compared both patterns with the pattern that we collected for Si and La 2 0 3 mixed powders. Because the reaction of La 2 0 3 powder with air is fairly rapid (after only two and half hours, a noticeable volume change of the La 2 0 3 powder occurs), the x-ray powder pattern must be collected quickly. The scan times used for this study were 60 minutes long. The peak labeled Z in Fig. 3 is the result of phases formed by reactions of La 2 0 3 with air. During the experiments, we also mixed La 2 0 3 powder that had been exposed to the air for two days with Si powder, sealed a small amount of the mixture in a small vacuum ampoule and heated to 800 0 C. This led to an explosion of the ampoule. We deduce that this is because that La 2 0 3 had already absorbed H 2 0 and CO 2 in the air to form hydroxides and carbonate. These compounds decomposed upon heating and the release of gases at the high temperature caused the explosion.
III. Discussion
The 
By combining (2) with (1), we have:
which puts an upper bound on the Gibbs energy of formation of Sc 2 0 3 .
For Sc 2 Si 2 O 7 , the same type of estimation also leads to the inequality in ( 
